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By William T. Evans

SUMMARY

Force tests have been made of airplane configurations with a thin
swept wing incorporating several wing-contour modlfications forwerd of
maximum thickness. Both longitudinal and lateral characteristics are
presented. The basic wing had an aspect retlio of 3, a teper ratio
of 0.4, a leading-edge sweep of L45°, and an NACA 64AOO6 airfoll section
normal to the quarter«chord line. The four principsl modifications con-
sisted of increases in leading-edge radius, and in two ceses, slight
forward camber. In two cases, the modilfied alrfoll sectlons were con-
stant over the span, while in the other two, they varied spanwise from
thin-nosed sections at the root to maximum modifications at the tip. 4
Pifth modification, tested briefly, consisted of an abrupt change of
section et LO-percent semispan. The detailed derivation of all modifi-
cations is 1ndicated.

The complete airplane configuration consisted of the wing, a2 body,
either of two vertical tails, and an all-movable horizontal tail, which
could be Iinstalled at varlous heights relative to the wing chord plane.
Tests were made with and without the empennasge components, and, in
addition, the besic wing was tested alone, without the body. Fences,
chord extensions, split flaps, and slmlsated allerons were tested on
the model. Tests were made at Reynolds numbers from L.k to 21x108,
the corresponding Mach number range beling from 0.05 to 0.29.

No analysis is made of the data presented.
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INTRODUCTION

The fundamental results of an investigation of the effects of a
wing-contour modificatlan designed to improve the low-speed charsacter-
istice of a thin swept wing have been reported and analyzed in refer-
ence 1, The modification conslsted of a greatly increased leadlng-edge
radius and slight forward camber. Dats were presented in the report
from tests at low subsonic, high subsonic, and supersonic speeds.

Begides the data reported in reference 1, a considerable amount of
additional low-speed data was obtained in the course of the investigation,
which was not directly relevant to the basic analysis of reference 1.
Specifically, data were obtained on three less extreme wing-contour
modifications. Also, for each wing, data were obtained on the effects
of horizontal and vertical %tails, and on the effects of fences. Some
limited data were obtained on the effects of chord extensions, split
flaps, and simulated (split-flap-type} ailerons. All testing was done
in the Ames 40- by 80-foot wind tunnel.

It is the purpose of this report to present these data., While no
anaelysilis is made hereln, 1t is hoped that the report will provide a use~
ful fund of information on & representative interceptor-type configura-
tion. {For the sake of completeness, the low-speed data of ref. 1 are
repeated in this report.) It is also hoped that it will provide an
indication, when considered in conjunction with the analysis of refer-
ence 1, of the possibilities and Iimitations of leading-edge contour
design for a thin swept wing.

In addition to the high-speed data evailsble in reference 1, addi-
tional data obtained at high speeds and/or low Reynolds numbers from
tests of wings having the same plan form with various airfoll sections
can be found in references 2 through 7. Reference 5 includes data on
& wing modification essentially the same as modification 3 of this
report. Data on the use of spollers as laterasl controls on the subject

model can be found in reference 8.

NOTATION

The sign convention used for presentation of the data is shown in
figure 1. - _ . ST T :

Cp drag coefficient, gﬁgﬁ
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CDo drag coefficient at zero 1lift
Ct, 1lift coefficient, iigﬁ
Cy rolling-moment coefficlent, rollﬁzii?ament
Cm pitching-moment coefficient, pitchizgemoment
Cn yawing-moment coefficlent, yawing moment
aSb
Cy side-force coefficient, Eiggaggiﬁi
M Mach number
R Reynolda number, based on & of basic wing
S areg of basic wing, sq ft
S¢ area of horizontal tail, sq ft
Vv free~stream velocity, ft/sec
a arbitrary ccocefficient
b wing span, ft
bg horizontal-tall span, ft
c local streamwise chord of basic wing, ft
c! local chord of NACA 64AOQ06 section of basic wing, lying normal

to 39.45° sweep line, ft

b/2
JF c2dy

mean aerodynamic chord of basic wing, Q

b/=2
‘/w c dy

(o]

o1

section-1ift coefficient

dﬂ leading-edge droop of modified wing section, percent of local
basic-wing chord

ig Incidence of horizontal tail relative to body axis, deg



4 NACA RM A56B17

lg longitudinal distance from moment center to pivot line of
horizontal tail, ft :
q dynamic pressure, % pV2
i) leading-edge radius, percent of local basic-wing chord
b 4 longitudinal coordinate parallel to model center line, ft
y lateral coordinate perpendicular to plane of symmetry, ft
z vertical coordinate perpendicular to basic-wing chord plane, ft
o angle of attack, referred to body axis, deg
B angle of sideslip, deg
Sf flap deflection (angle between split flap and lower suface of
wing), measured in plane perpendicular to hinge line, deg
€av average effective downwash, deg
-
b/2
A taper ratio
ol alr density, slugs/cu 't
Subscript
max maximum

The following code deslgnation of model configurstions 1s used on
all data flgures:

W basic wing

WMy, wing with modification n
B body

VA triangular vertical taill
Va swept vertical tail

hH1 horizontal tail at height h = z/(b/2), and at incidence i, deg
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TIF fences at spanwise location 1

chord extensions

SFg, eplit flaps of spanwise extent 1, at deflection B8, deg

n

A simulated allerons
t with and without
~ variable

DESCRIPTION OF MODEL

A two-view drawing with pertinent dimensions is given 1n figure 2.
Geometric data are tsbulated in table I, A photograph of a typical
installation of the model in the tunnel is given in figure 3.

Basic Configuration

The basic wing had an aspect ratio of 3, taper ratio of 0.4, sweep-
back of the leeding edge of 145°, and an NACA 6LA006 airfoil sectiou
normal to 1ts own quarter-chord line, which was swept 39. k5 .

The body.wes a Sears-Haasck body of fineness ratio 12.5. The general
formule for such bodles is

e [l ) (; ) E%é)z ]3/4

where r 18 the radius, x +the axial distance from the nose, and 1 the
body length.

Bither of two vertical tails was used. The triangular vertical tail
had an aspect ratio of 1 and a modified NACA 0005 section in the stream-
wise direction. The modification consisted of a straight fairing from 67-
percent chord aft.

The swept vertical tail had a plan form the sgme as the basic wing
semispan. The streamwise section had a constant 6-percent thickness from
11- to Th-percent chord, a semiellipse forward of ll-percent chord, and a
stralght fairing from 75-percent chord aft., There was an arbitrary
fairing from Tk- to TS5~percent chord.
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The horizontal tail had an unswept midchord line and a modified
diemond section. The original diamond section of 5.6-percent thickness
was modified by rounding the maximum-~thickness ridge to a radius of
curvature of 4. 4B-percent chord; the resulting section had a maximum
thickness of L.,2-percent chord. The tall was all-movable and pivoted
about a line connecting the leading edges of the tips. When the tall
was mounted on the body, in the chord plane of the wing, the aspect
ratio was 4.4 and the taper ratio 0.46; above the chord plane, on either
vertical tall, the aspect ratio was 4.0 and the taper ratioc 0.50. The
tail was tested at heights z/(b/2) of 0, 0.12, 0.21, and 0.41,

Wing-Contour Modifications

Wing-section coordinates defining all modifications are tabulated
in table II, and the sections are illustrated in figure 4. All the sec-
tions are taken normal to the 39.h5° sweep line, which was the quarter-
chord line of the NACA 6LAOO6 section of the basic wing.

Modifications 1 and 1(b).- Modification 1 consisted of the same
modified sectlion over the entire span. The leading-edge radius and droop
were 1.19- and 1.38-percent chord, respectively.l The section was designed
to attain & given low-speed value of clmax’ ebout equal to that to be

expected from the use of a leading-edge flap on the NACA 64A006 section.
Further information 1s given in reference 1, including the detailed deri-
vation of the section, 1ts experimental two-dimensicnal 1ift curve, and
en analysis of the fundamental longitudinal characteristics of the wing
with this modification.

Modification 1(b) was the same as modification 1 from 0.4 b/2 to the
wing tip, but consisted of the basic wing inboard of O.4k b/2. Tt was
tested with and without a fairing of the spanwise discontinuity. It was
designed a8 a less extreme modification which might be expected to retailn
the stabilility benefit of the full-span modification. For a detailed dis-
cussion and anelysis of test resulis, see reference 1.

Modifications 2 and 3.~ These were both based on the basilc-wing
sectlion at the wing root and the thickness dilstribution of modification 1
at the wing tip. Modificatlion 2 reteined the camber of modificetion 1 at
the tip, while mecdification 3 was uncambered. Intermediate sections were
the result of linear elements between root and tip. The resulting span-
wise variations of leadlng-edge radius and droop are glven by the formulas

lWhen referring to a modified section, the term "percent chord" shall
be understood to mean “"percent of the local basic-wing chord.”
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[(l = 1) JTroot * A JThip ]2
r., =

" 1-(1-2Nn

and

(1 - 1)dpoot + MNdtip
1-(1-2)y

dﬂ =

where T3 and dﬂ are, respectively, the radius and droop at span statlion

N, both in percent of the local chord. These variations are plotted in
figure 5.

These modifications were designed to effect compromises between the
low-speed characteristics of modification 1 and the high-speed character-
istics of the basic wing-body configuration. (As reported in ref. 1, the
high~speed increment of CDo due to modification 1 was as much as 0.0075

at M= 1.9 and R = 2.9x10°%.)

There were minor design differences between the two modifications.
Modification 2 wes intended to approximate a similar model tested in the
Ames 6- by 6-foot supersonic wind tunnel.® The wing for that model had
been desligned in terms of streamwise sections, having the streamwise sec-
tion of the basic wing along the wing center line, and what was essentially
the streamwlse section of modification 1 at the wing tip. On the other
hand, modification 3 was designed in terms of sections lying normal to
the 39.45° sweep line, as were all the wings except modification 2. The
"root" section of modification 3, that is, the imaginary section with its
leading edge on the wing center line and lying in the extended wing panel,
was the NACA 6LAOCO6. The section with its leading edge at the wing tip
was essentially the uncambered thickness distribution of the section of
modification 1. (Actually, since modification 1 protruded forward of the
leading edge of the basic wing by l.5-percent chord, and had a constant
maximum-thickness region over approximately 19=-percent chord, the "tip®
sectiaon of modlificetion 3 was shortened in the maximum~-thickness region
by 1l.5-percent chord.)®

Modification 4.- This was uncembered, and consisted of the same
section over the entire span. The forward 20-percent chord of the section
2The data obtained in that test program have not been published.
These data indicated trends very simller to those obtalned for = model
incorporating whet was essentlally modificeiion 3. The latter dats have
been reported in reference 5.

3For further data on a similar model, including high-speed datse,
see reference 5.
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was described by an equation of the type used to derive NACA OOXX sections:
¥y = agNx + a,X + a,x® + a,x%. The coefficients of the equation were
determined by setting the leading-edge radius equal to 0.9~percent chord,
the ordinate at 20-percent chord equal to 3-percent chord, and the slope
and curvature at 20-percent chord equal to zero, From 20-percent chord,

& constant-thickness reglon extended back to the location of maximum
thickness of the NACA 6LAOO6 section (39-percent chord).

This modification was designed to have the best low~speed stalling
characteristics attainable without the introduction of camber. Because
of high-speed drag considerations, & leading-edge radius was chosen only
8lightly larger than the minimum considered necessary for attainment of
maximim low-speed benefit. The conclusion that there exilsts a magnitude
of leading-edge radius above which no Incresging benefit cen be expected
is based on the empirical relastion between czmax and leading-edge radius
for symmetrical 6-percent-thick sections shown in figure 6, taken from
reference 1. The relation Indicates that increases of leading-edge radius
beyond O.8-percent chord do not result in increases of Clmax® For the

subject modification, a leading-edge radius of 0.9-percent chord was
chosen to provide a slight margin of safety.

Because swept wings are often designed in terms of streamwise
sectlons, 1t is perhaps well to note that the streamwise sections of all
the subject wings differed significantly from the corresponding sections
normal to the 39.45° sweep line, which have been described above. The
former were spproximately 5 percéent thick and had leading-edge radil, in
percent chord, equal to 68 percent of the leading-edge radil of the latter.

Fences and Chord Extensions

Fences were tested on the basic wing ard all modifications, except
1(b). They were of 5-percent-chord height and extended from 25-percent
chord on the lower surface around the leading edge to lOO-percent chord
on the upper surface.

Chord extenslons were tested on the basic wing only. They were of 15-
percent chord in the streamwise direction. The section normal to the 39.45°
sweep line had NACA 64A006 ordinates back to the point of maximum thickmess,
and g flat sleb from that point back to the point of maximum thickness of
the originsl wing.

Considerable data on fences and chord extensions were obtained on the
baglic wing. The configurations selected for presentation of test results
are representative of the most stablllzing configurations teated.
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Flaps and Ailerons

Split flaps were tested with modifications 1, 2, and k. Their
streamwise chord was 25 percent of the local streamwise chord of the
basic wing. The outboard end of each flap was cut perpendicular to the
hinge l1ine. The inboard end was cut to make & rough fit to the contour
of the body and was adjusted for each deflection. The gap was unsealed.
Two spenwise extents of flap were tested: the outboard end of the trail-
ing edge, when the flap was undeflected, was located at either 55 or 75
percent of the wing semispan.

Ailerons, simlated by split flaps, were tested with modification h
only. Their hinge line colincided with that of the flaps, and thelr ends
were cut off perpendicular to the hinge line. Thelr trailing edges, when
undeflected, extended from 50 to T5 percent of the wing semispan. They
were tested at a differentiel deflection of #17° only.

TESTS AND CORRECTIONS

The model was tested in the Ames 40- by 80-foot wind tunnel and weas
supported on a conventional three-strut support system. Six-component
force date were obtained at angles of attack from -4° to +26°, and at
angles of sideslip from -2° to +12°. The Reynolds number for most of
the date was from 9.5 to lelOs, the corresponding Masch number being
epproximately 0.13, and the corresponding dynamic pressure being approxi-
mately 25 pounds per square foot. Some data were obtained at Reynolds
numbers from 4.t to 21x10%, the corresponding Mach number range being 0.05
to 0.29, and the corresponding range of dynamic pressures being 5 to 120
pounds per square foot. The variation of Mach number with Reynolds number
is shown in figure 7. All date have been corrected for air-stream inclina-
tion, wind-tunnel-wall effects, and support-strut interference. The wall-
effect corrections added were as follows:

GT = 0.70 CL
Cp, = 0.0122 ci2
CmT = 0.0152 C;, for the horizontal tail

in the wing chord plasne

CmT 0.01kk C; for the horizontal tail.
ebove the wing chord plane
All angles of attack ere referred to the chord plane of the basic
wing (i.e., to the body exis). All force and moment coefficients are
based on the area and mean aerodynamic chord of the baslec wing. All
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moments for horizontal-tail-off configurations are computed about the
appropriate axis through the quarter-chord point of the mean aerodynamic
chord of the basic wing. _

All moments for horizontal-tail-on conflgurations are computed about
centers such that a value of (de/dCL)C -0 = -0.06 would be obtained when
=
controls and flaps were undeflected. The maximum deviation from thie
value is in the case of modification 1.

Pressure-~distribution data were obtained on the basliec wing and on
modifications 1 and 4, and are avallsble for inspection at the Ames
Laboratory of the NACA. No pressure-dlstribution-data are presented
herein. (The data were obtailned from rows of pressure orifices located
on the right wing panel at 0.15, 0.30, 0.45, 0.60, 0.75, 0.90, and 0.95
b/2; on the basic wing alone, additional rows were located at O and 0.05

b/2.)
PRESENTATION OF RESULTS

An index to all figures presenting force date is given 1n table IITI,
The figures are grouped by wing contour, with the final two figures
presenting certain intercomparisons among the wings.

Any slight discrepancies that may be apparent among filgures presenting
the same data are due to the fact thet test rums for certsln configurations
were repeated, often after.the wing had been refinished. The run data
chosen for presentation in a glven figure are considered the most valid for
the particular comparison to be brought out by that figure,

Ames Aeronautical Leborstory
National Advisory Committee :far Aeronautics

Moffett Field, Calif., Feb. 17, 1956
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TABIE I.- GECMETRIC DATA
Basic Wing and
Modifications Modifica- Modifice-
Wing 3 and 4 tion 1 tion 2
AreB, BA Tt v v v v v 4 b e e e . 312.5 318.8 313.54
Span, ft . e e e e e e e e 30.62 30.62 30.62
Mean aerodynamic chord ‘£t e e e " 10.83 11.05 10.87
Aspect ratio . . ¢ . . . 4 . 40 . : 3 2.94 2.99
Taper ratio . . . . e e e e e e 0.4 0.4 0.408
Leading-edge sweep, deg c e e e e _ L5 45.33 Wy 77
Sweep of c'/h, Geg . . . .0 . . . 39.45 - - - - - -
Incidence of root.chord, deg .« .. 0] -0.7h 0
Dihedral (referred to c'/h), deg . 0 =-0.32 -0.21
Twiat (washout), deg . .o o] 0 —0 Th
Body ) T -
Iength, £t . . . . « « « v ¢ ¢ ¢ v o v e e e e e e e e .. 56,16
Maximum diameter, ft . e e . . e e e e . e e e e e e . k.bo
Fineness ratio . . . . . « ¢ ¢« 4+ ¢+ <« . . e e e e e . 12.5
Vertical tail : .. _..Irignguler Swept
Exposed area, sg ft . . . . . . . . e e e e e s 52.5 3.1
Aspect ratio . . . . . . . . . o e e e . o 1.5
Taper Ratio . . . e e e e e e s e e . o 0.4
Leading-edge sweep, deg . v e . e . . . 63 43 b5
On triangular On swept
Horizontal tail “"On bhody vertical taill vertical tail
Aspect ratio . . . . . . . L.y h 4
Taper ratio . . . « « . . . 0.46 0.50 0.50
St/S e e e e e e e e e e e e 0.246 0.200 0.200
bt/b e e e e e e e e e e e 0.602 0.517 0.517
Moment center for _ . _

z/(b/2) =0 . . ... .. 0.342 - - - - - -
Moment center for

z/(b/2) = 0.12 . . .... - - - 0.358 - - -
Moment center for .. .. . - e .

z/(b/2) =0.21 ... ... - - - 0.35¢ 0.35¢
Moment center for .

z/(b/2) =041 . ., . . .. - - - 0.408 0.433
14/8 for z/(v/2) =0 . ... 1.748 --- - -
14/8 for z/(b/2) = 0.12 . .. --- 1.738 ---
14/ for z/(b/2) =.0.21 . . , - - - 1.738 1.623
14/8 for z/(b/2) = 0.k1 . . --- 1.688 1777




TABLE IT.~ WING-SECTTON COORDINATES DEFINING TEE WING MODIFICATIONS
[AlL sections are taken normal to the quarter-chord line of the NACA 6LAOO6 pectlion of the basie
wing. All coordinetes are referred to the chord of the NACA 6L4A006 section and are in terms of

percent of that chord., Asterisks indicate coordinates that are identical to those of the
NACA ALADOA gection, 1

L e L L S TS ~ L SR PR N

1 INaﬂ:Lf:lon- Modification 22 - Modification 2° -
Gm[mu:mum 1 l‘”—‘“m N iy Leading eige & t1p Leading edgs &t 0.5 b/2
Btatioa Criratas Ordinetes  |-————]8taticn Oriinatan Btation Ordirates
Ordis Lower Lending Jlanding Ordlnaten Lover Lower
nates .EL'}.. sorfaca d_ﬁ;t ;d?b?; lma nrface lm surfaca
-1.%0 -1.38 | ~1.38 «1.50 | -1.38 =1.38 | ~0.h3 ~0.h -0.40
-1.85 -0 | -R.065 -1.13 =47 -2,18 -.05 .18 -.93
-1,00 =34 | -2.318 -5 ~.0L 2,86 a1 .9 -1,19
-7 -.i.ga -2.89 .36 A8 -2,0h 1.h5 ~1.4T
-5 . -2,T8 2.e5 ~3.30 3.3k «1.80
0 [+} 20 | 2.0 0 0 0 17 -3.43 5.87 -2,01
=25 #395| 2.9 6,11 -3,%0 7.23 -a,18
S0 1 M| e | s3.0k | B £e5 891 | 1o.07 -3.56 | 12.20 ~2,h3
N-A ] -3.10 | 1.28 5| 10 | 13 ~3.50 | 15,98 2,60
1,83 -T39 -3.20 | 1.h&3 . 1,35 | 18.31 =3.37 | 19.46 -2.7h
es | 1,006 ~3.405]| 1918 J1.em | 1,818 .6 -3, | 23.8 -2.83
5.0 | 1.399 =3,60 | 2,355 | 1.67 2,955 | 27.08 -3.,12 | 28,23 -2,98
75 | 1.668 «3,57 12,59 | 1.9 2,69 |38 2,98 {35 ~2,98
w 1.919 3.8 lem |21 2.836 P
kL) 2,283 -3.61 | .51 |25 | 2541
g0 R 237 -3.45 | 2,997 { .68 3,000
) R.757 -3.239| 3,000 | 2.83 3.000
30 2,896 ~3.0081 3,000 | 2,925 | 3.000
Ev] 2.9TT -3.08 | 3,000 {R,08% | 3.000
) 2.999 -3.000| 2,999 | 2,995 | £.990
L :.g;:‘ »
i) N
z 2.633
2.438
6 2,188
T 1.907
E 1.53!;
L.
-] 967
9% N
95 »331
100 R k J ib r 4 y L Jr v ]
.nmo.ﬂﬁ_a_i%&%imlw 0,5k G.50 0,84
"1 and mod {0’ E(t@)mmammm TO1
caher of wodification 1 snd medification £ (tip) in peroent of trme shawdli 0.50

TiodiTication 1(b) cousiated of the mewo macticn outboard of O.% b/E, the basin ying inboard,

PRaations of the wing other than those for which ordinates ere given were the result of linear slements betjman corres=
ponding tabulated chardwise stations, It should ba notsd thet linsar elsmaots do not remuit in a linesr variation
of pernent=chosd nrdinatas, Nota also that linesr alements of modification 2 do not lle gphrictly oloog constenb-
parosatrobord lines,

LTa94V W VOVN

€T
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TABLE III.- INDEX TO DATA FIGURES

[W basic wing; WMpn wing with modification n; B body; Vp triangular vertical tail;
Vp swept vertical tail; pHy horizontal tail at height h = z/(b/2), end at incidence
1, deg; TIF fences at spanwise location r1n; E chord extensions; 'qBPB 8plit flaps of
spanwise extent 1, at deflection &, deg; A simulated ailerons; * with and without;
* gigo published in reference 1l.]

Figure ] Configuration ] RX10~8 l 8 Data

{a) Basic Wing

8 W %,8,10,14,16 0 Cp, ve. @, Cm, Cp
9(a) w 10 : 0,12 {C; vs. ¢, Cm, Cp
9(b) W 10 0,3,6,12 |cf, v8. C3, Cy, Cn
10 W,W+B 10 o Cy, ve. o, Cm, Cp
11 W+B k.5,8,10,14,20 o} ¢L, v8. o, Cg, Cp;™
12(a) WeB+V, 10 . 0,12 {Cy vs. @, Cn, Cp
12(b) WeBHVA 10 . 0,3,6,9,12{Cy, va. C;, Cy, Cp
13 WBHAtoR,, 2, -6 10,8 0 ey, va. &, Cp, Cp
1h W+B4V kg, 10Ho 10 o €1, ¥6. a, Cm, Cp
15 WeB+Vats, 2180, -2, -6 10,8 o Cg, v8. a, Cp, Cp
16 “+B+VA+o.uHo,-e,-e 10,8 o Cp ve. a, Cm, Cp
17 WBHVAYS 0.12,0.21,0.4280 10,8 0 Cp ¥8. Cu

18 WB+VA*0,0.21,0.418 10,8 o €qy VB. &

19 WeBVpt FAE 10 o Cy, va. &, Cm, Cp
20 WeB+Vato _solloty pF4E 10,8 0 Cy, va. &, Cm, Cp
21 |WBVar, o Hotg o FAE 10,8 0 |Cg vs. a, Om, Cp

(b) Modifications 1 and 1(b)

22 W +B 4,8,10,14,20 ] Cp, v8. @, Cm, Cps*
23 WML 4BV WM, (4, ) +BHVA 10 - o ¢, v8. «, Cnm, Cp;*
2u{a.) W, BV 10 0,12 |Cf, ve. e, Cw, Cp
2L(»b) WM, +B VA 10 ' |o,3,6,9,12{Cy va. C;, Cy, Cq
25 W +B+Vpt oG iz, - 10,8 0 Cy, ¥8. o, Cu, Cp
26 W +BH Aty o0y oo g 10,8 o Cr, ¥v8. a, Cm, Cp
o7 W B VAt 0080 00 e 10,8 0 Cp ve. a, Ca, Cp
28 W) +B+VAYG 5. 21,0, 4180 10,8 o Cg, vB. Cm

29 H(l+B+VA+°,°_21,°_‘1H 10,8 o] €gy VB. @

30 WM, +B+VAL, cxSF o 10 o Cp, v8. o, Cm, Cps*
31 WM, +B+Vay 76 F 10 o} Cp v8. a, Cm, Cp




NACA RM AS56B1T

TABLE ITI.- INDEX TO DATA FIGURES - Concluded

Flgure Configurstion J Rx10-¢ [ B 1 Data

() Modification 2
32 W +B k,6,8,10,1k,20 s} Cr, vs. a, Cm, Cp
33(a) WL +B 10 0,12 |Gy vB. «, Cum,s Cp
33(b) Wi, +B 10 0,3,6,9,12|Cg, va. Cy3, Cy, Cp
3u(a) | W BV, o F 10 0,12 |Cf vB. @, €m, Cp
34(d) | WM ABV Ly oF 10 0,3,6,9,12{Cy, v8. Cy, Cy, Cn
35(a) | WM +B+Vp+o. 218 10,8 0,12 (Cp, va. @, Cm, Cp
35(b) [W+B+Vpty 21Fg 10,8 0,3,6,9,12|cy, vs. €y, Cy, Cn
36 Wt xnfF17,a7,87 10 o CL v&. a, Cm, Cp
a7 W vBEy 7uSF 17,37, 87 1o o CpL v8. a; On, Cp

(4) Modification 3
38 Wi, +B 10 o] Cr, ve. @, Cm, Cp
39(a) |WM 4BV 2, F 10 0,6 |y vs. &, Cr, Cp
39(b) [WMg+BsVpt, oF 10 0,3,6,9 |Cr, v&. C1, Cy, Cn
4o W B+, o Hos 10,8 o CL v8. @, Cu, Cp

WMt BHVats s1Fo%0.6F

(e} Modification k&
L1 4, +B 4,6,8,10,14,20 o Cy, v8. @, Cm, Cp
42(a) R +BV, 10 0,12 |Cp ve. &, Cn, Cp
L2(b) WMHBV, 10 a,3,6,9,12{Cg, v8. Cz, Cy; Cn
43 W tBHVAtHy o s, -10 10,8 a Cy v8. &, Cn, Cp
Ly W BV, o 23 ,0.4100 10,8 o CL vs. e, Cn, Cp
45 WABIVat, o BF o o 10 o Cy, ¥v8. @, Cum, Cp
L6 ARV 1 r,07,87 i0 o Cr vs. a, Cu, Cp
4T(a) | W ABVpts uufFgr 10 0,12 |Cy, ve. o, Cum, Cp
W7(b) | WM +BtVpts waBFor 10 0,3,6,9,12|Cr, v8. €3, Cys Cn
58 W BVATHS o, 2, 6,10 10,8 o ¢y, ¥v8. o, Cm, Cp
L9 W BV by weSFo 10,8 o €ay VE. @
50 W +BIVpEA 10 (1) Cr,»Cm,Cp,C7 :Cy,Cn va. B
51 WM+ Bt Vp+ B EA 10 {1} C1,:Cn,Cp,C7,CysCn vB. B
52 W tBVpLy o 0.7sF 10 0o Cy, va. a, Cm, Cp

(£) Intercomparisons emong the wings

53 (w,ml,z,s,‘)m;ml(b)wwb 10 o Cy, v8. 1, Cm, Cp
5k (W, )+ BT+ H s W BV + B 10,8 0 Cy, v8. @, Cy, Cp

1g veried at a = 0°, &°, ama 12°,

15
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Figure l.- Sign convention used in presentation of the data. All coefficlents end angles are
shown as pogitive.
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Leading edge

of modification |

(exaggerafed)//
v/

26.31

line

_ékQ—- -
-y
< : —56.16 R
4.12
1.29 > ﬂ I‘_
‘\45° |—___'- '0-82
Dimensions given / 6.33
in feet unless ™ 317
otherwise noted [Z Lz g r_
1259 [¢
¢——10.31

Pigure 2.~ Drawing of the model.
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A-17918

Figure 3.- Typical installation of the model in the wind tunnel.



20 . - S NACA RM AS6BLT

——— Section with leading-edge point at wing tip
— ——— Section with leading-edge point at 0.5 b/2 )

Modification 1

Modification L

Figure k.- Basic and modified wing sections normal to the 39.45°
sweep line.
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r A paas
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““1 Wing-body juncture .
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Plgure 5.- Spamwise variation of leading-edge radius for modifications 2 and 3, end spanwise
variation of leading-~edge droop for modification 2,
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20
1.&-‘—
L 9‘ e — =N
l.2p— =D
1.0—
r
N O 0006
* O 63-006
O 64006
1 max F- A 65-006
84— N 66-006
D 1-006
— Reynolds Number 8 2-006
6 < 3-006
J p— 3x10 A  L4-006
----- 6x10° O 6ua006 (fram
= ——— 9x10% uncorrected data)
I2 frme—
|
o TR N A NN SR N
o A .8 1.2 1.6 2.0

Leading-edge radius, percent chord

Figure 6.~ Effect of leading-edge radius on maximum 1ift at
low speeds of symmetrical 6~percent~-thick airfoil sections.
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v
A

6 8 10 12 1l 16 18 20 24
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Flgure 7.~ Variation of Mach number with Reynolds mumber. Range of Mach number for each test

Reynolds number is Indicated.
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e

1.0

Configuration: W Lot
8 »fﬁggﬁ °
.6
4 v Rx10~6

POROO

2 jf’

A_?o
o
=
R

16 20 21‘ 28 ooh D "‘ooh "'008 "'.12

(a) Cf, v8. @, Cy

Flgure 8.- Basic wing; longitudinal characteristics of the wing alone at several Reynolds mumbers
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1.0 E
Configuration: W : o W
___3?.— : ' Tr A E:
8 et &
. T &
,mJ/J &
9/
-6 S -2 7 T g 7&
g 44

'He
|4/

.2

0 0 0 0 0 .01 .02

1
FopPOoo
bt 3l
O O

.l

[\
Ot
e

-02
0 .04 .08 A2 .16 220 -2l .28 .32 .36 4o Ll 148

Cp

(Note: Absolute values of minimm drag have not been corrected for the presence of tubing from
prespure orifices, which was run down the tall strut and was partly exposed to the air stresm.)

(b) cf, va. Cp
Figure 8.~ Concluded.
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Configuration:

Kk =

7 O
K gw

-4 0 L 8 12 16 20 24 04 0 =04 -,08

-12

\
|

\\.
i

o2

"02

0 .04 .08 .12 .16 .20 .24 .28 .32 .36 4O .hk
Cp

(a) Cp, vs. a, Cp, Cp

Figure 9.- Basic wing; characteristics of the wing alone in sideslip,

Reynolds number 10X10°,

.48



1.0
J . . Configuration: W . ",
T &8 f [aryc
.8 '
v,
.6 b
B
o o '
4 o 3°
A &
B 12°
o2
0
""-2 |
-0l .02 -.02 .02 Ol
"-Oll- 0 .Oh. .08

Cy
(b) Cp, ¥8. Cy, Cy, Cp
Flgure 9.~ Concluded.
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NACA RM AS6BLT

1.0 1
.8 i i ; -
- ]
: \
6 . %qj
or, A
P Configuration 3
b v o Wing alone (W) =
ug OWing and body
o2 : (W+B)
I
0 75
i
"02
4 o L4 8 12 16 20 2 .04 o0 -.04 -.08 =12
Cn
1.0 e
. T :
] 1.2
.6
% 1.0 I
CL n .ﬁﬁf oL 17—
_ .8
g o L W8 .52
L] 4 CD
0
-~ 2LE
c .04 .08 Jd2 16 .20 .24 .28 .32 .36 4O Juh U8

Figure 10.- Basic wing; comparison of the longitudinal cheracteristics
of the wing alone and in combination with the body, Reynolds

number ].0)(10ﬂ .



1.0 : -
Conflguration: W+ B :Effi? 4??;55=é¥lﬁfa
- ) 'i),/
.0 0]
A Re10~6 /i
0O 4.5 T
O 8.0
o2 A 10.0
¢ 140
& 19.9
NI
F
]
-y 0 N 8 12 16 20 2 28 0 -0} ~.08
a Co

(a) ¢ v8. @, Cn

Figure 11.~- Basle wing; longitudinal characteristics of the wing ard body at several

Reynolds numbers.
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12 Configuration: W+B+Va
1.0 o -
_O/ro—-—o ] oy 23]
.8 ol e
4
.6 3
| / ?L
-h // o go F /

o

_e(/

-4 0 i 8 12 16 20 2y .04 0 =04 -

1.2

1.0 ./.

\

&
i\

)
\1"\:\\

It

0O .04 .08 .12 .16 .20 .24 .28 .32 .36 L0 Lk .48
Cp
(2) Cy, v8. a, Cp, Cp

Figure 12.~- Basic wing; characteristlcs in sideslip of the model with
the trianguler vertical tail, without the horizontal tail;
Reynolds number 10x10%.




1.2 Configurations WB+Vy
1.0 oM
8 72 AL N
o I T
S
4 /? 7 g (36)2
AL L | | o 9° L ,.L
* (U ammAm A
o L). i N _L Il, _ _r:IL 1{
e o -2 0 .02 -.02 02 o
c, =12 =08 -.04 010 ol

Figure 12.- Concluded.

et

LTIOCY WH YOVK




1.4 Configuration: WB+VA+oH,,
1.2 i. i — —{H /‘;—-—-‘— ._},.-—('.
Jo _/" - . ‘--"/ - b
1.0 r: :\/h F,,T/"—' /,B’
: 5
8 ' A d
. Pt L I L . oi-;o
.6 - ! T / 0 .3.90
1/ / { A -6.0°
4 ré ,/ Broken gymbols indicate
' ' / F1L 1/ reduced Reynolds mmber
/ g [
.2
z i 7
oK ¢ T4
At M
-2 .
- 0 4 8 12 16 20 24 28
a J6 .2 .08 .04 0 -.04 ~-08-12 -16-20-.24 -.26 -,32

Figure 13.~ Basic wing; longitudinal characteristics of the model wii:i

(a) Cf, vB. &, Cn

c]l.

the wing chord plane, moment center mt 0.34E, Reynolds muriers 10 and 8x10°,

the horizontal tail In
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L.k

1.2

1.0

oh

o2

—52

J2 16 20 2L W28 W3R W36
Cp

(b) Ccp, vs. Cp
Figure 13.~ Concluded,

Configuration: WB+Vp+gH.,
o AT
o e |
=
.ﬂﬁl/
G
i
' o 0.2°
f o "'1090
§f 4 6.00
@ Broken gymbols indicate
reduced Reynolds rmmber
i,
lOll- ODB .ho !ll-h -l‘»B .52 .56

®E

LTE9CY WY YOVN




1.2 g
Configuratdon: WB+Va+ 108y 3 | __P_(I [
1.0 ,f""// I i M E
o il g
y
8 ;/p/ | )
,// —
A /
/
} i = 0,1° )
2
S')/ Broken symbols indicate
/ reduced Reynolds mmber i
A [
c-[f o

"'.2
~l 0 I 8 12 16 20 oh .04 0 —'Ohc. ~08 ~12 =16
a

(a) Cp, v8. @, Cp

Figure 1h,~ Basic wing; longitudinael cheracteristics of the model with the tall mounted on the

triangular vertical tail at z/(b/2) = 0.12, moment center at 0.35%, Reynolds numbers 10
and 8x108.
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1.2
Configuration: H4B+Vh+.123b [ L
1.0 et |
o1
| o1
'8 ’—‘0‘/— =
. |
| =
.6 /’
lh f!/
1y = 0.1°
P -
é Broken gymbolg indicate
_4% reduced Reynolds mmber
0 =< '
-02
0 ooh -08. 112 -16 -20 nzh 028 032 !36 CJ-'-O oll‘h : lha .52 .56

(b) Cp, vs. Cp
Figure 14.- Concluded.
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1.2 Configuration: W+B+Vy+ 01H,, . N
L IS = N
At N B i
- el et
\ )7l I
* E’/A’ RN
Y. ‘o ™~ N
.6 ™ { | R
it . !\ _
" © A 4 i
& -5.7° / ol |
yovd Broken symbols indicate / 4 ¢
»2 ‘%/ reduced Reynolds mumber l é
NN/ N

4

L d
-2 / u/ d
=l ) N 8 12 16 20 2k
a L2y .20 16 12 .08 0L 0o -.04 =08

G

(a) Cp, vs. @, On

Figure 15.- Basic wing; longitudinal characteristics of the model with the taill mounted on the
triangular vertical tail at z/(b/E) = 0.21, moment center at 0.358, Reynolds numbera 10
end 8x10°.
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1.2

1.0

o2

—e

Configuration: WeB+Vp+ 51H,,
= =l
_ i i I
]
P
(5
_r-'f"
1,
o 0.4°
o -1,
a -5.7°

Broken gymbols indicate
reduced Reynolds mmber

Ol 08 12 .16 20 .24 28 L3

(b) CL Ve, CD

Flgure 15.- Concluded.

.36
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i

.48

.52
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1.2 Configuration: WiB+Vp+ )1H,
1.0 D37
g :,ﬁ?;:ﬁ—/—-;" . A " —
. " Iﬂx‘r‘""r "(__A__\\\A "EF‘\\E]\ ~
p il N BN
. F B T
4/ .
N V4 i ) [
//457 o 0.2° ‘ ?
0 ~1.9° -
.2 4 {/ A 590 / ] ¢
"/ / Broken symbols indicate i&
/y reduced Reynolds number f(
0 3/, <r
. o)
2L / ‘é
-l 0 L 8 12 16 20 2L .20 .16 .12 .08 Ol
a Cm

(a) C1, vs. a, Cp

Figure 16.- Basic wing; longitudinal characteristics of the model with the tail mounted on the
triangular vertical tail at z/(b/2) = 0.4l, moment center at 0.40%, Reynolds numbers 10

and 8x10°8.
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he2

1.0

-2

Configuration: WB+Va+ |qH,,
J _'._________:-m:
Lo——T R +——F—1~" 0
_.—"-______-—‘ i ." -:-'
‘/%;_‘A__’—a__——-‘
e /A-"'
/é/
] [
o

o 0,2°
o -1l9°
& 5,90

Broken gymbols indicate

reduced Reynolds mmber

08 2 16 .20 24,28 .32 36 o
Cp

(b) cg, ve. Cp

Figure 16.- Concluded.
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Lk Configuration: WeB+Vp+ . Ho
1.2 f-r""d
21 = —-""rf L~ —G’—-__d_——-/@"
1.0 = - ﬁﬁf&/’— //O/
—rol | \Ej o e
.8 NN d|
SN )
) ST RN
I Z iy Morent
ﬂ/ / 0 BZE 0,2° 8”3‘3%“'
L
. 7 /x /' m 0.12 .1° .35¢
a 21 e .35¢
” o g .20 Joe
#’ Broken symbols indicate
J rediuced Reynolds mumber
0 2"
il
—c}:& O
-2

020 -16 012 QOB -Oh. 0 -.Oll. -"-08 "".12 "'.16 e 20 "'-21[ —028

Figure 17.~ Basie wing; effect of the position of the horizontsl tail, in conjunction with the
triangular vertical tail, on the pitching moment of the model; Reynolds mubers 10 and 8x108.



ch

2L
Configuration: W+B+Vp+ H [,_-‘—-m
20 /
/
16 JZL—-‘—“‘A.__‘
J/
7 +

/I

12 N,
F‘av // /
4
8 b
AN A
// P [ [4
L ,’/A" / b/2
“ 1
f,z-"ﬁﬂt/// —— 8:§i
0 ' //
L~
I
U 0 L 8 12 16 20 2l 28

a
Figure 18,.- Basic wing; average effective dovnwash st the three positions of the horizontal tall
in conjunction with the triengular vertical tail; determined at Reynolds mumbera 10 and Bx10°.
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1.2
Configuration: WiB+V b 7F,1-,E

LTEOCY W VOVN

1.0 7 :g*) a3 %

e
Bl P

W

%\c%é\;\_wb

V4 O C(Clean wing
){ 0O Fences at 0,7 b/2
A Chord extensions
fram 0.7 b/2 to tip

2

—(L\
P

"‘02
=l 0 N 8 12 16 20 2l 0l 0 ~.0l -.08

a
(a) Cy, vB. a, Cm

Figure 19.-~ Basic wing; effect of fences and chord extensions on the longitudinal characteristica =
of the model without the horizontel 811, Reynolds number 10x10°. w



1.2
Configuration: WB+Vy+ 7.F_tﬁ
1.0 , A |
b | O— PiA
// o™
.8 /,:L—f%r/

‘T

}g O C(lean wing
0 Fences at 0.7 b/2

a A Chord extemsions from 0.7 b/2
P Cg to tip
0
‘.2

0 0l .08 .12 16 »20 2 .28 32 .36 Lo
(b) CL v8. CD

Figure 19.~ Concluded.
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1.2
Configuration: WeB+Wp+ q Hyt oF4R Jr=ﬁ]
Lo ANz g
itd AV
' il RYi
.6 Q%
L // 0 Clean wing
) ) 0 Fences at 0.7 b/2 T
A Chord extensions from
5 ,t/ 0.7 b/2 to tip
‘ i = 0,2°
. Broken symbols indicate
(// reduced Reynolds mmber
0 /Jr
el 1
-4 0 L 8 12 16 20 2l 28 .0k 0 =04 Gm-.oa -12 =16
a

(a) Cy, vs. @, Cp

Figure 20.- Baslc wing; effect of fences end chord extensions on the longitudinal ¢

moment center at 0.35&, Reynolds numbers 10 and 8x10°,

2 (o78)

of the model with the horizontal teil mounted on the trlangular vertlcal taill et =

ctica
= 0,12
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1.2
Configuration: WB+VA+_]2H0L7F;I_-_E | .
1.0 —r__ L=t
M’Cﬂf‘f&
-
.8 %
A
.6
M o Clean wing '
’ i O Fences at 0.7 b/2
& Chord extensions from
0.7 b/2 to tip
2 iy = 0,1°
Broken gymbols indicate
reduced Reynolds rumber
0
"'02
0 Oy 08 L2 16 20 L2 .28 .32 .36 A0 Lk A48 .52

Co

(v) Cy, v8. Cp

Figure 20.~ Coneluded.
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1.2
Configuratian: HHBHQF;21 4;1§gp . E
F A Badsy
1.0 ‘ £ %’h p—r 0 f"‘""}’ §
At padil §i
5 td
8 i | j& &
.6 3
o - | Al
J 0 Clean wing c)'.L 0 j
1/- o Fences at 0.7 b/2 .1° 773
A Chord extensions from 10
/E( 0.7 b/2 to tip :
2 Broken gywbols indtcate
ced dg pmmber
0 l/ﬁ‘
"'.2 E
- 0 4 8 12 16 20 2) 28 .08 .04 0 -0 -.08 -12
a Cn

(a) Cpve. a, Cn

Figure 21,- Basic wing; effect of fences and chord extensions on the longitudinel characteristics
of the model with the horizontal teil mounted on the trimngular vertical tail at z/(b/2) = 0.21,
moment center at 0.35¢, Reynolds mumbers 10 and 8x10°.

Lh



1.2

1.0

o2

"'l2

Configuration: WeB+¥,+ 2130-_!-_. +E J
P " ‘ —1T ’
/ﬁ@ﬁ/
4 i
O Clean wing 0.4°
U Fences at 0.7 b/2 .19
4 Chord extensions from .10
0.7 b/2 to tip
Broken ols indicate
reduced R dg mmber
ooh .08 |12 -16 n20 ‘ﬂl .28 .32 .36 uho .l‘l‘. .ll-B -52 -56

(b) CL va. CD

Figure 21.~ Concluded.
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1.2

2

Configuration: +B =

pY: L0 =

1.0 vy 8 &

: &

|_I

7 =
.8
.0

o L.5
o 8.0
.2 A& 10.3
. &
wae N 20,2
0 g.)
il
- 0 N 8 12 16 20 2 .0l 0 ~0l -~,08
a Cry

(a) Cr, v8. a, Cp

Figure 22.~ Wing modification 1; longitudinal characteristics of the wing snd body at several
Reynolds numbers.
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1.2

1.0

Configuration: HHl 2(b )+B+VA
]

O]

B0

o2

Modifi- Spanwisme
cation discomtimmity

1 ~ -
1(b) Sharp
1(b) Faired

"'-2

-l

b 8 12 16
ad

20 2} 28 .0l

(a) Cf, v8. a, Cp

Figure 23.~ Wing modifications 1 and 1(b); comparison of the longitudinel characteristice of
the model with the two modifications, Reynclda mumber 10x10%.
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1.2

1.0

-

Configuration: “Hl,l(b )+B+V A
] : o
o-0l0—10—10, O ]
Lrt] [
Co
Modifi~ Spanwisae -
cation discontimity
(0] 1 -
a8 1(b) Sharp
6 1) Faired
.0l .08 .12 16 +20 2l .28 32 236 40 L
Cp
{b} Cp, v8. Cy

Figure 23,- Concluded.
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1.2

Configuration: WMy+B+Vp

1.0

o 0°
/ N 120 |

,b
- B A
A
]
f
P

8

-1 0 L 8 12 16 20 24 .04 O -.04-08 -,12
a C

- m

1.2 J._.-
- B o

T—

o O .08 ,i2 .16 .20 .2 .28 .32 .36 Lo L 48
(a) Cf, ve. a, Cp, Cp
Figure 24.~ Wing modification 1; characteristics in sideslip of the

model with the triangular verticael tail, without the horizontal
tail, Reynolds rumber 10x10%,



1.2 o dp Conflguration: WMy+B+Vy | %’Eﬁ .
1.0 e ) . ! qr’ l}‘I U
8 b Al o< WL T VY
AN y 1/ 1% | [REIEIIR
oL 1T r p L] 1 I
19 7 i ° o ’
L Y] Mo lel p 2 2o HIRSE:RN:
0 § :
| ﬂ‘ﬁjﬂr [ %j T
0 L ; L -
PR
) i [_]j) B4 |} : o L 7
-?06 -0l =02 ) -J12 -.08 -0y © on 0o .02 .04 .06 ,08
Gl Cy Ch

(v) Cp, ve. Cyy Cyy Cp

Figure 24.- Concluded.
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Lok Coni‘igur-ation: W 4BV +oH,
=0} : &04———0
1.2 O ¢£F:/A LA B0 o B
il Lt | T L
1.0 itk W o Ve )
A, A1V
.8 o/ { EJ/
4/ 1/ / /
W6 %f /f £( ’
/A A1 |
0 : 4~/ /'j / o Olzo
AE/ / /3 o __1:80
- i 6 a -6,0°
.2 . %
0 4‘%:/ Y
?i? j i
~.2 — A ?
b 0 L 8 12 16 20 2l
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Figure 25.~ Wing modification 1; longltudinal characteristics of the model with the horizontal

tail in the wing chord plane, moment center at 0.34&, Reynolds number 10X10%.
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Figure 25.- Concluded.
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Figure 26.~ Wing modification 1; longitudinal characteristics of the model with the horizontal

tail mounted on the triangular vertical tail et z/{b/2) = 0.21, moment center at 0.358,
Reynolds number 10x108,

- Ol

LG




1.2
Configuration: Hnl+B+VA+ 515 -0
, APPSI I f:%;::
ol B g 1 |
1.0 J,E/;f ! - 2
v
P ¥
I/
l6
it
b c  0,)4°
/] o -L7°
A -5,7°
2 "
0 -
"'-2 y
0 Ol .08 A2 16 .20 2l .28 W32 36 Ji0 Jih 4B

Cp

(b) CL VB. C'D

Plgure 26.-~ Concluded.

LTE9GY WM VOVN




1.2 E
Configuration: Wy+B+Wp+ )qH,, ‘ >
Jatortetd | | S e o T || 2
1.0 "//Z Aot P L _ \?\
/ Sy
.8 A _
g/ ‘ JF
.6 ;

W t

4 )2/ o 0,20 {Z
‘ 0 -1.9° A
.2 50 |
Broken symbols indlcate 4 T_
reduced Reynolds mmber LF
0

O—1—0r

4
-

iy /4
7

o0 4 8 12 16 20 2
a .28

(2) ¢f, vo. a, Cp

/
[ J.
28 :

2y 20 16 J2 .08 .04 0
Cy

Figure 27.- Wing modification 1; longitudinal charscteristice of the model with the horizomtal

tell mounted on the triangular vertical tail at =

Reynolds numbers 10 and 8x10%.

/(b/2) = 0.41, moment center at 0.40E,
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Figure 27.- Conecluded.
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L.k Configmration: WH+B+Vy+ H, L
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Figure 28.- Wing modification 1; effect of the position of the horizouatal tall, in conJunction
with the triangular vertical tail on the pitching moment of the model; Reynolds numbers 10
and 6x108.
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Figure 29,.,- Wing modification 1; average effective downwash at three

positions of the horizontal tail in conjunction with the triangular
vertical tail, determined at Reynolds numbers of 10 and 8x10%.
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Figure 30.- Wing modification l; effect of split flaps of span 0.55 bf2 on the longitudinal

characteristics of the model without the horizontal tail, Reynolds number 10X10°.
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Figure 31.- Wing modification 1; effect of fences on the longitudinel characteristics of the

model without the horizontal tall, Reynolds number 10x10%,
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Figure 32.- Wing modificetion 2; longitudinal charscteristies of the wing snd body at

geveral Reynolds numbers.

28

Ol

0

Cay

e 01].

~.08

LTI9GV WY VOVN

19



1.2

1.0

Configuration: WM,+B

L 7
AR
% J { A
o .
> b TR
A B '
3 & 10,0 "0 0 0 0 0 0 01 .02
g o 198
0L .08 J2 .16 .20 2y .28 .32 36 L0 Ly U8 52

Cp

{b) Cr, vs. Cp

Figure 32.- Concluded.
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Configuration: WM,+B
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Figure 33.- Wing modification 2; characteristics in sideslip of the

wing and body, Reynolds number 10x10°.
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1.2

Configuration: W2+B+VA3_ &
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B
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-4 0 L 8 12 16 20 24 04 O -.0h -.08 =12

o .04 .08 .12 .16 .20 .2k .28 .32 .36 .LO L4 .48
. p
(a) Cg, v8. a, Cp, Cp
Figure 34.- Wing modification 2; effect of fences on the characteristics

in sideslip of the model with the swept vertical tail, without the
horizontal tail; Reynolds number 10x10°.
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Figure 35.- Wing modification 2; characteristics in sideslip of the
model with the horizontal tail mounted on the swept vertical tail
at z/(b/2) = 0.21, moment center at 0.35&, Reynolds numbers 10
and 8x10e.
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Figure 35.- Concluded.
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Figure 36.- Wing modification 2; effect of split flaps of span 0.55 b/2 on the longltudinal

characteristics of the wing end body, Reynolds number 10x10°.
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Figure 36.- Concluded.
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Figure 37.- Wing modification 2; effect of split flaps of span 0.75 b/2 on the longitudinal
cheracteristics of the wing and body, Reynolds number 10X10°.
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Figure 37.~ Concluded.
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1.2

Configuration: WM3+B
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Figure 38.- Wing modification 3; longitudinal characteristics of the wing
and body at a Reynolds number of 10X10S,
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1.2 Configuration: WM3+B+V,+ gF
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Figure 39.- Wing modification 3; effect of fences on the characteristics

in sideslip of the model with the swept vertical tell, without the
horizontal tail; Reynolds number 10X10°.
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1.2 Configuration: WMg#B+V + oqHys WM3+B+V A", thO'L. &
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Figure L40.- Wing modification 3; effect of two positions of the horizontal tail, in
conjunction with the swept vertical tail, on the longitudinal characteristics of
the model, and effect of fences for the higher position of the horizontal tail;
Reynolds numbers 10 and 8x108.
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Figure 40,- Concluded.
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Figure L41.- Wing modification 4; longltudirnal characteristics of the wing and body at several
Reynolds nmumbers.
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Figure 41.- Concluded.
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1.2 Configuration: WM +B+V,
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Figure 42.- Wing modification l4; characteristics in sideslip of the model

with the swept vertical taill, without the horizontal tail; Reynolds
number 10X10°.
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Flgure %3.- 'Wing modification 4; longitudinal characteristice of the model with the horizontal
tail in the wing chord plane, moment center at 0.34Z, Reynolds numbers 10 and 8x10°.
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Figure 43.- Concluded.
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Figure k.- Wing modification 4; effect of the position of the horizonmtal tail, in conjunction
with the swept vertleal tail, on the longitudinal cheracteristics of the model; Reymolds

numbers 10 and 8x10°.
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Figure 45.~ Wing modification l; effect of split flaps of span 0.55 b/2 on the longitudiunal
characteristics of the model without the horizontal tail, Reynolds number 10x10°,
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Figure 45.- Coneluded.
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Figure 46.- Wing modification 4; effect of split flaps of span 0.75 b/2 on the longitudinal
characteristics of the model without the horixontel tail, Reynolds mumber 10x10°.
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